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SUMMARY

(B QoFE)

Fruitset of pear(Pyrus pyrifolia), most commercial cultivars are self-unfruitful, varies
from year to year in Korea. Generally in pear orchards, effective pollination for the
fruitset has been severely affected by the weather conditions during the flowering season,
even on favorable weather conditions for the pollination. Therefore hand pollination in
commercial orchards has been increased to produce an appreciable amount of pear fruit,
consequently large amounts of pollen are required before blooming. Collecting tremendous
amount of pollen is arduous because of limited-time due to the short blooming period.
Moreover, the quality of pollen varies. The objectives of this study were to develop early
production technique of viable pollen by soaking in water of pruned twigs on the winter
season, to investigate concerned nutrients and proteins for pollen viability, and to find
high efficiency methods for hand pollination by using physiologically active stimulants
such as energized powder and energized water. Soaking in water of twigs were carried
out in growth chamber (25C) at 70, 50, 30 days before flowering. Hydroxyquinoline (0,
100, 250 and 400 ppm), benzyladenine (0, 20 and 50 ppm), gibberellic acid (0, 20 and
50ppm) and energized powder (40g) were added in soaking solution. On energized powder
treatment, we could gain equal quality flowers and pollens as flowering season at 30 days
before flowering. To confirm the role of salts in Brewbaker and Kwack medium such as
boric acid, calcium nitrate, magnesium sulphate and potassium nitrate in pollen germination
and pollen tube growth, the germination of desiccated pollens of Pyrus phyrifolia were
investigated by placing on the agar media for two hours at 20°C. The media contained
various concentrations of MgSO, (25, 50, 100, 200 and 400 ppm), H3;BO; (25, 50, 100,
250, and 500 ppm), Ca(NOs), (10, 25, 50, 100, 250 and 500 ppm), and KNO; (50, 100
and 200 ppm), respectively. Also, mineral nutrients in medium were combined with B,
B+Ca, B+Cat+K and B+CatK+Mg. Pollen germination and pollen tube growth were

investigated by using Image analyser (IMT, Korea). Pollen germination and pollen tube
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growth were significantly increased in the media containing 100 ppm boric acid than in
others. However more than 200ppm Ca induced anti-protoplasm and thus denatured the
pollen grains. Consequently, we could hypothesize that B and Ca have influence on pollen
tube growth and pollen germination, respectively. To increase pollen viability by foliar
application just after harvest, Solubor, a commercial product (Na;BgO;; + 4H,O; U.S.
Borax, Valencia, Calif.) containing 20.5% B, and Da-Calcium (Daeyou, Korea), a com-
mercial product containing 18% Ca, were sprayed at rate of 0, 100, 200, 500 and 1000
mg ° L' to pear cultivars ‘Won-whang’ and ‘Husui’ using a handgun operated sprayer 2
times with 10 day-interval just after the harvest. As a result, pollen tube length extended
vigorously by applying B. Pollen germination rate were increased from 55% for the pollen
from non-treated trees to over 70% for the pollen collected from trees that had applied
with 100 ppm B. In order to investigate the cause of differences of mature pollen activity
that are collected from various sources for the artificial pollination, various factors were
measured as below: the composition of nonstructural carbohydrate in bud at 30 days after
full bloom, the contents of crudeprotein in skin, cytosol and membrane, and the affinity
for lectin (con A: Concanavalin, type III A) of glycoprotein in cytosol of pollen were
measured. Contents of sucrose and glucose in buds influenced pollen germination rate and
pollen tube growth, respectively. Therefore, soluble types of carbohydrates stored in bud
were regarded as influencing on pollen germination rate and pollen tube growth. Pollen,
which showed low activity, had low affinity on Con A, lectin of glycoprotein, because it
had fragile membrane, proteins in cells were denatured to pollen surface and certain
enzymes concerned in pollen germination lost stability and activity. Pollens that showed
high activity contained 92kDa protein while others not. This was assumed as influencing
on control of pollen viability. The influence of safekeeping conditions on pollen
germination and pollen tube growth was investigated by locating various conditions as
below: room temperature, low temperature and chilling conditions. Pollens were cultured
for 2 hours at 20°C after keeping for various hours (0, 1, 2, 3, 4, 5, 6, 7, 8, 9 and 10
hours) at temperature settings (15, 20, 25 and 30C) and various hours (6, 12, 24, 36 and

48 hours) at room temperature. Also, pollens that are cultured beforehand for 2 hours at



20°C were cultured at chilling temperatures (5, 10 and 15C) for various hours (0, 2, 6,
10, 14 and 18 hours), then these pollens were cultured for 2 hours at 20°C. Pollen grains
cultured at 15°C resulted in low germination rate than those at other temperature settings.
Interestingly, pollen tubes that are cultured at 30°C were abnormally thinned and curved.
Pollens that are germinated at 2 hours were cultured at 5°C, and pollen tube elongation
was strongly inhibited as time passed. Such pollens were again cultured at 20°C, but no
more elongation was occurred in pollen treated over 14 hours at 5C. It described that
capability of pollen tube elongation might be lost by low tem- perature during pollination
period. Consequently, pollens for the use of hand pollination lost the viability easily at
room temperature condition. Thereby, pollen storage condition especially temperature
should be considered carefully. Energized water (EW), which was sprayed on 1 day
before anthesis as assistant of hand pollination for extending effective pollination period,
could maintain stigma viability. Thus it was determined as a fruiting promoter. Energized
powder (EP) as a diluent of pollen had economic effects because it overall resulted in
secure fruit set. Therefore, it was considered as a noble alternative of lycopodium that are

commonly and commercially used at the moment.
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AR&slloF at7] el Aujagel Aol mimje| et AHIAAH AN MG FolE

22 g

Zokuj o) 3HES Aol 458 ymolal E 241 o E A elddola, oF A (Whole
anther)e] Z7]= Zo] 1.05 m & 0.80 mo]™, ¢F X IAE (Anther epidermal cell)2]
A71= 2ol 326 mm F 19.8 m 2 JNeF HAE W L A=F HE FATH
(Westwood 2} Challice, 1978).

v SHES tiehs] Aom ol o| A o) o] 7hA] FAIER Qlete] FA ol Al
&t7] # BHEFoll sholth(Fogle, 1977). 3Rt ofollM E53laL s Aloll= &
A FRA FA g =AS MR o, of¥e] o)FForNEH "ol s}
SAEY A2 Tdo] AANANS FAg shEse] rpAgEA A SHES

= F7ol WEer] A8 s B4 &3 digk A
< ol WY Aolth sHio] A FFol WS W AFEHAYE RNA
a9 gEja A EAEe] WEA AEste] wols) shEd AlAo] o] FojXith
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H28 =9 7l

rok

1 SAAAA Fatol el Astel sHEBo] v FF

Sel A AuE L gl UiEe) W EEES A7MEeEgel 48] Bl 44
el wlE A A i S SRS At aEmE Wel 4
A2 Sk ol AMATE AR HRE g FRAGTE AFLEYL o) &
shofo} e,

Aol Agrle ALyt nedx Fol g8l B £ AL, FAA
o $709 EE FoAlgel OF W Paw AAFEEo] FaHIL Qo AFF

e FYste Aol §43 F/hEm vk

g F Ae AT AAD AEtEe] wEH] 12 W 2RI FARGY Wi
T 3 12 Fe] ofo] sfofE o] sHto] ulghe] dolrpA] HAAE 3] A
olm olHT} o} £& AFH3tY S BE A vEIE HIEo] &

o] A3stEThKoh &, 1993). Egt sHio] AFEE Al7]HEH Zulz
S ojof 317] witel] FEAF|7IY B3 RS FHI= AL P Rz
H71e QFgFEE a17] A= Astetr] dol| T3 Fo sHE &

FAHT] Al oA FAPE= s71FAEZ ] B 83 (Chailakhyan, 1968),
Magness (1927)= Atgtoll A 718t 3 509 o]Fddl= AYPS 3tHS o £ A7+ &
AR ke Thsdte] o] Al7] o|FRE = @ AEH] olFa st Bagh vt

F FH909a kst

Fee "Gyl A7) AR S AESt oheal shstel] a3 ©4stE(Hooker,
1920), A9} A4KBaxter, 1970) 5 Y-S R B3 Nsle FHo] FUx
Balox FRol FFEWA LaHEe AFGEo] QS WH=tKCraned} Shalan,
1977). wepA A2 eT7=rt =58 A A 7IRGNA MEAe 7HAE A8t
of FAEIHS W £E& e £ ol(Ryugo, 1988) o2 ©]&3 AFTFEE 39

>,

_|_1
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A7} 7hs s
SAZNAL F4F Al 7EA Y AT AAAE T TS 2
A 3F G NSk ok shEdolgo] 7] Wil 7tA AHA V= AAME oF 25
Ho] Fom FAVNAE & AR A F AVIEE FAS A sHEAHF
3} Wolgol= 2 Zol7} glL(Koh &, 1993), F8H] B4 FHNAE AFHt &
A A2 o) AR N boric acid®} glutamic acidS H7FsHH RSty dEo = 3
=

ARG At dsrt Ao g sk, AEE 2 SREolE s s

o
[
br

AT FARe ASeE B A1) whe 1024 30874A 9] Alzre] £8.5]7]
wpEo] akgele] mgEe] od o] EA7E Ha Yol(Cho, 2000) ol THF o
Ao a7Hn gk 2Ad AL HQ §e A8 wEgAe MYE WA
of 9% 29e BRI ZolL £BE AFAIE AIE AL Yor(Bang 5,
FAel7t A55Ee 20 ol A A THKim, 1997).

NE 345 A85E A ASHD e HQ S

ARAA Gatel AE 9 GlstnA Ao,

)
S
o
>
o
jov]
>
To
X e

2. 32| Z|Wkol Al F71AEo] v B 'Eobet S Al

sHET MazEe] AFAl= polypeptides”t Bl SHE-# Al Bl Totuldy o
=)

o)
F7F S 5F-3H(Li9} Liskens, 1983), ol 3tgtE9 diFio] B4 243 23S A4
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St A7 ol Bt dF A A APS FASEH T8 TS 53
Shd, ol OH/E AARIE SRRFSH 2T + AAY BB ool B4L
7}A= ATPases(Goldbach 5, 1991)4} esterases(Shivanna$} Heslop-Harrison, 1981) #-&
Ezel A§E s s NFATe FelAs) gAY BTl A Pans)
Longman, 1983)ol] ]3}] o]Fo{zit}.

Loewus®} Labarca(1973)E 3% Bo|A 247} D-glucose ‘CY Ao #HJata
sttt Aol 2429 93-S 3 Aolgte SAE AAAH

Lewis(1980)E %27} 847 Ag5cke] slsilete AAstn 106 o)k o

o=

H
O] Mz A B4 pectinaceous 3H3tEF ##E o] A= MEH | A3 U

A AR =271 FellA AlxEe dddsta g@go] glo] FAAT] e sEd
NS aA7]a, #5F9 S S7HAZItHHuet Brown, 1994). wEbA SR o]
AL o] A= T4 A SHEH AE HBFo] dojuA stal HIFHo=

20) 4
shgo] Wil EUeh obe AEHe AL fAGE BH QB S
®oohz} S A% a7 SrsED Hmujale] Bofe Aol thNyomora 3,

S| wote} sHEH Aol Slo] Zgo A& Brewbacker®t Kwack(1963)°] #
Lo o] wolel AFL Il A AE £%9 Ca¥'e EAo] & FFE et
A, 1o o]F Be AFAE| Ca¥'o] sHEwolel EP A4S sy
Aol T3 IS FPsrfar 5 th(SteerS} Steer, 1989; Derksen 5, 1995; Feijo
5, 1995; Taylor®} Hepler, 1997).

o] 3E Wgo g AL AT HFolAe Ca¥'e FETFHj QA ol
oA (Reiss &, 1985), AIZZE Ul Fe Zgol B A= HaFs =3
(Franklin-Tong &, 1997, Malho, 1998).

ZIH oA oA sHEoll i Zgd FrHAM Zdgade] AHY sHEH
AR = w24 AdEciJaffe 5, 1975; Bednarska, 1989). HE3F 7| olujx|o] Z]

o dsk Ade 3w AFS JAATI= ole Zwe =l s =EHX

rot
i)

o
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tHFan 5, 2001).

3. 78§ st ] GUAMIZE olFd e &8 vX=

M

g ztatet gl o] ks flete] Fastal e e
FFo SHES FHslo] ARE-StofoF FTH(Nyomora 5 2000). LRFHO = Auj
A QEFEE 3R] FHle B oy A Ao Agusta e FE
3ot ES AFHS= B Bol dFFEel o]&Ha = HEe ot
57} ®olx|al AtH(Table
3-1). whebA woto] ek shE-S AAFsH7] 918 st oo AAIA QD Au) e o]
a7 Aok

Aglole BrHow
=
o

o

g
ot
S
ry
>
o
o
o
A
flo
ifd
ol
ot
M
flo
l“j
t
2
fr

Durst, 1992), Z4-2 2133} 4
Ch(Fleischer 5, 1998; Mato 5, 1996). ©|e]& &% o] a8 4TS Fass

=]

<3

29 A HellM e oo B3t ATAH/EL Mcllrath, (1965)2> EZo|A &3 4
s ol &

o B4 sre e 849 Ao T4 FF7F AAE W FAEe] o]F]

ol3lthar &}, Oertli9t Richardson (1970)2 A B39 B 47t @R E o]Fo] F
Al ol FollM Y B4 o]Fe Aol St ME Aol AAES HIR
T 1 % Hanson 5(1985)> A UAFAAA GO TasEe 7heo 545 AHAH

WHe 29 Fo g o]F Tk 39 M (Hanson, 1991), Woodbridge 5(1971)& A}
o} wl(Pyrus communis L) 183 A 2] (Prunus avium 1)&] TANA B4 F=7 &
o] Bl ek ek EolMe) Bael FrE ol WY W AU g
3 HEE e wa2A Zvteiy, sr)d MY B2t g Eold )
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ololx e Aol A
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)
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I 7133 AAFRD AR YEle, 27
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T
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BEAZAIAE 72 Brownd Hu, 1996; Shelp 5, 1995). ©]&
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e

TH(Nyomora®} Brown, 1999).
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B4 28a Aed 49
st Fodtar, AW EH), AEIY i AEAsed o vehdes Aedd
Aol FQ3F A s 4= Ao LA UtKTaylor2} Hepler 1997). & 479
polypeptideE-2 A& T}E oligosac- charide 722 W3} sla 0|59 glycoformES A
2 o0& 543 A3 HeE Uehd 4 thiMeynial %} Combes, 1996).

3o =A e o FEAESLS protein moietyol] 4] N-glycanE©] FHZ O
2 e dAAFHeZ AAHE de-N-glycosylation &4 E0] 93] 259 A7 7]59]
W3}E 3 (Berger 5, 1995), &o] gl wepA o] ©ld 7 ZolsAY
M ZE polypeptideE 0] EA3H7|% st=H sHEo] AsE o]Fdd= Wyt 3] Ao
w9 7]EA Q1 polypeptideETHo] EA|gtth(Mandaron &, 1990).

o] AZxE= FHANA 329 23 kD] pollen-specific protein®] WEF}=H] o] A
2 FANA Y¥El dehydrin-like protein®] IWFHQ] EAS B QItH(Wang 5, 1996).
3 o] A|7]elE %" EA| A9} o] heat-shock THlA o] 22 o] JEFITHArsky
= 1995).

ool A AZAZRE FEORE AxHe FAHNA ConAd] ZE <= T d]
F7F @A wel EolFQ WHalE JeElH(Ihova 5, 1996.), Coomassie blue 3240l
o]3t 3} Tl A 9] SDS/PAGE patternE-> g A o wel 2H& zjolhe Yehdith
(Arsky 5, 1985).

5. exzol W shidolsl HEHAT L HLIARA VA
3

et A v Awle FF BT wE FEF RS AT 199090 o] %
Az 9&)(19993)7F WA A LAY s}

I o)A old dig iAoz FSE o] Frlsta Utk
Aol M) 25(1995-2000) = B HA2E 213TC, HALE 82T, 3
T 144T 2 3ol we} 2ol Jou Fopt 2xatol7t A3 F3F Har)e Eg

(1993, 1995, 1998, 2000d) 7H3}7] A& 2L 2

rlo
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SHAl FAEE go] Bol rlewstd mE s &3 £ 3 £gF8e] 2 o
Fe TS Ao|thMercado 5, 1997). 3 Azl ol&He L A &
T3 TS AFste] ol gste AR TN AdFFE o8 I7A A

HRCEE B ) B HEARYHL, ¥E) SolA o 7HA xR =EH

P 8 54 2 Zyo) vXe 9 &0 wel g=Av g A2 )
F AMES AFAIY SEALAFL AL FRuAAQ] BEY FF5E A
FEI FAREo] JES WwAFEH oo ul 2= A ShE th(Vasilakakis<}
Porlingis, 1985). WIE 122 FF9 HAEHo] EHlHE 7S GFA|A ol
FFoll 22 T A= 7R AFstAY st 57] S Agete] FEEY
&ako] YeEbdtHUsman 5, 1999).
e Aolgle AgA]7] el L=z wet Wt Mg 4 et
Wetzstain®} Sparks(1985)= 37F 3o A9 ALoME 3 woldo] W=A A
37w AFH F 3Yo] AYE AFFRe AHEE & glvkar Stk EgE Polito
9} Luza(1988)= F|2~EFX L ES A2oA 189 &< BHs}
323791 shel Hls 50%%HS F AT 4 ATk SFHTh A
3 Marcellan®} Camadro(1996)7F A£(4C)ol A2l & BAL AF T 14U= 70%
Axo] 3EEHS B2l asparagus 3HEo| 30¥ o|FHE FEEHo| FstA AslEHTH
7} 140¥800= 5% A= &S oAt shth

.

6. 7H3t7] wixel 5 HA=d FAo] FAFEVII 2ol v

rr
o2
o

Lo

Aol MRS A= sHEe] FFol Egts FEARE sHEdo] et
of wjFell o] 4 Fgo] A3 o] FolHof sh=H o] A

o o8] FF7h A WMAEAL P4 Bul sgbe] @olAE AEe] vehl
3 glo) ARAAE GANE HEL WolSol: 2R AYAL fASE R0 F
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a8t @ 4 ek
FE 5 o] wjFe] £use] £4o] o TolAtE Bad AS FEFET]

ZHeffective pollination period: EPP)°]2}al 3l=H ol F5F HAEA En|7|7 wiF
Awe a2a SEE Aed] e sHEHe] HjFdl| meshe ARt wet

=ty 3 o Williams  1965). 1814 Gonzalez 5(1995)8 7] 9ol A 3HE3o] Y
o EPsE Ake sHEol £E T wolalo] 22 Fol wiFe) slne] £Ym

%
a
T 1dolls wiFel] =2aty] el aeal v = ek § 79 F)t AES] o
b

Nepilel AS AHel z7lo] ulgl S1EFE Fate] Aolrt wered Fwpu

Ade FaEFE7IZO 129 =2 Folx 7] wWEolgta s th(Callan?}t Lombard,
1978). & F<to] 257} 28C7HAl &3S v o] FrtE %o o) FaAFEIIZHS

w59 @otxlal FAHeS FAAaAF T A Th(Egea®t Burgos, 1995). %3 Braind}
Landsberg(1981)2} DeGrandi-Hoffman 5(1989)2 7}7} Ale} opZ=o] AyAitak 31 vt
Qbell #3F AtelA MFFRAE=E T 7 AStE 2 49 EPPol o3 AR drhal
ste] EPPY] T84S XAtk alvtete] A 200292 12z 21 o5ty
F79 Ad=Ho] EHlEE= 7|3te] #otAe AFS Ho HIrh EQbHEdoh
A Hdle] FHE o]F7] fsiA= EPPE IAZES e Wil 8 HoiA 1
AT}

T FAEA FuVIE 587 AsiA e WA F7 S frAskE Aol
%23 Brewbaker(1967)= A2 %2 &AM Yelys A7HESEA 713
sttt F7Y dsAgd #do] s ZojEal st FF A A T4
g FHY S AprHEsed 717 Alelol ERste oAbl os e
U= diZie] A9

A3 1o, gamatophytic self-incompatibilityE YENW = ZE A F52E /A

>

flo

4

=
T

4% sporophytic self-incompatibilitys YEIW+= A& vtE FFE 7}

%) TH(Heslop-Harrison} Shivanna, 1977).

e JeHde 7H Frel FEEME W FFA FEe TRl ke,
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F3tet oyt e w) 329 actin cytoskeletonoll A LAY St= W= FhEo] FH
2 FFo AHe wel %o 2olE  YEFA th(Heslop-Harrison®}  Heslop-Harrison,
1992). HE°] Wolters-Arts 5(1998)2 $HE9] 73}, o} 2 SHEFHL FFof A9

AL e FLNE AARAo] BhE FRAAE Fo H O HE w3 24

HAEdS A7) flste sEe] #&# #4S AHEW phospholipidE©]
oA EEHAAIL triacylglycerol F3}e} ol Z|AoA TAEE A
(Dorne 5, 1988)0.2 Hol, FFo] EAshs AZv YAk A F et X
FFEeE AMEHI B PAELAERE AFH7] " sEH A Aot
(Noguchi, 1990). wetx] So]2Ql AdEZL o] FFolA FE& 5o}

o] AFAst= HAHAM F23HA ZHE3 T Wolters-Arts 5, 1998). 3+ F5F EH|&E
2 39 syt 2 F e sETol FAHAAM SojFeom F

aquaporin®} flavonol®] 1=U| aquaporine o] G315 XH3til(lkeda 5, 1997,

ol

¢

i
FlF
i
i
m1rl
f

Chrispeels 5, 1999), flavonolE 2 3HEdolE st (Mo 5, 1992) AT

7.0 AEFEE SEATE AL A= FF

FEvete] A wf Ao Aty o] dr]ee] mE ERERet FAFAN
Aaaz Qste JIFFES AAdte w7 §438] S8k Aok

At AufErtolA AFFES
EAHAE e Be =59S Po g sta, 1re] 3E7124(8,0009/g) el T
dshe dol= AAF Feo] gol ZHAE s EFste] AMEstaL Utk

720 ZEgAE ALHT YE HEAe] A FEIe Aol i okstm A
ZF FYel oEsta Y Ful7FE(12,0009/100g)°0] Eol Frbel & Fgo] Hal 3l
7] gl 4EAE AT = A= SEA el a7 AT Yok 1y H)
SHEo] =7)(45.8x24.1 )7t v F7] wfZol (Westwood 9} Challice, 1978) 54 <42
EFge] ¢ ARE Fohle e B ofzge] ol &g A7t o]Fof

A4 Fahm gk A2 YA ol W FRFOIN AAS B35 BEA

sk ) v FEIE 100%2 AL AL 3}

4



o]-& A7} B E oo
Park 5(2001) #Hoe] AFFEE SHAZ A

ofy

2h, v, AR, 3,
Qe S o]gste] TR RS W A, A, e ki
25 FAEH BFoA AEARTG 58tk sk

Kim 5(2001)2 Hjo} Alhe] AFE Al EPE St SHAZ AFESIAS uf A5
A5 o] &3 A9l nls) AYET HFHAFHo] zeolrt YA ol EPE FHARE AL

T8 F S Aol stk

Fode ol TSl Sdte GgHAFEA FEokA oY 20 9 otdd
Z FRA=NA YT FAE =dst] 1910 o] F
Aol A dojl Aoz RE ANE BHAH olF B4z Ao AAAC] 1A E ] 1937
URE deAuE A&l Aok

of AL 3L 19001 o

v e 1978950 TEXTA il AT FlEFAoA Mo =
HES =98te] AuHSA Aol AFHE o]F 1980dREH AFEs} AebdE U
Axd sl Jael s FAe 7 BFEo] 2001 A 885.8ha, 12,705M/To] A4k

o Qe fEvete] AR Fo deE AZsA H Aok

o) FEAl SR ghEAtold dojue A8 shEsEAl tiste A

9, e AAA 77 22 AARFAEE A g A7

£ 2us ARHYot AGAL ol§F HEe] FHIPN HRwolst v o

A

-
o
in
A=)
e
f

, B SIS s § 7ol 1 F 3 FHel ¢
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A HatHAdo o fFaAFE7IZEE st § 44300l ol AL FF A4
of 23] A|3tH th(Gonzalez$} Coque, 1995).

At dl, Zh dke] SHE-S FAISte] dE Aol o}
S M= BT wotgo] FE O Fo HA|g sHEo] oty vhS A &fsal

A ol BAHA=H FFolA AT AR o] 3A17E Afa 154131

)
o
o
o
ol
-
32
)
us
-
75]
o
[}
=
o
wn
(¢}

W

i
= B

I

DOA 5& E2HS "ojx|al wole= & Atk AN A= Tween 20, Tween 80

S, 1965). AU SRS dE AR SR & uf Ca(NO3)2 4H202} Boric
acid 300ppm< H7Fehe o] wohgo] FFEel A3l Tween 208 H7Hsh A

2 wolgo] WA WATHE 5, 1970)
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H3& osd 4

1. Hydroxyquinoline(HQ), benzyl adenine(BA), gibberellic acid(GA)

4 energized powder(EP)E ©]-8-3F FAHA A 9] F4t

2 AFL 200133 200230 AEbdE WA 24 vl BP9 1098 AAG 22
o] =AAE, 2003d0= Hd=E YA A4 Aduign &) 79 43

FE5< ol &8kt

L1 HQ ¥ & 279} 7bA S70] e 57 A4A 9 F4t

= Al

>

FE 4 7= 2001d 1€ 2240 A 709), 2€ 13d(Rl A
509), 39 5YHR A 30Y)0 =9 Z7|EE AAF=o] 100-120 mg 21 A (big
bud)Z} 80-90 mg <! Z(small bud), 7FA12] FH7|Z AF°] 8-10mm ! F(thick twig)Z}

g3ran.

F=9 (0, 100, 250, 400 ppm)E =<1 A8 20 L7F AR e ZekaHEol F
bl

Aste] 2= 2083C, FEe 70£10%7F A= Al Bl ASAIZAL 7HA

A AshE 2] E4e 2ASAT

1.2. A AAA9 F4H2] GA ¢ BA A&

B Ao A" A7 20029 395U w2 AA|FHo] 100-120 mg ©]al

A9 F7)7F A 20] 8-10mm ¢ JHAS FHFA 15719 LRSS Yy Adsld
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ol g3tttk Al EFF =< HQ 250ppm FAHE-Hol] GAS BAS F%9(0, 20,
o EAS Qs GAS BAY E8EHE T

&}7] 918k HQ 250ppm FA4F-8<Ho] BA 20ppm + GA (20, 50 ppm), BA 50ppm +

50 100ppm)Z 3 7}s}eq

GA (20, 50 ppm)& A7k 4H8 20 L7b BAA e SeaEEe 27 207)e)
AAE At SEE 208, FEE 10610%7 fASE A4 Wol AsAZ
o},

1.3. EP$} EW S| =4

B A]goll AF8-¥ EP= Kyungwon Enterprise Co.(Umsung, Chung Buk, Korea)ol 4]
Wt AZxEFA (Fig. Dol et AP oA Azt ARSI

EPe] A ZAAHL A 471K ¥ 2 ¥ o] K=Y AA, micro-filtering 3+ |3}
TE ATE A7|Fe =FA7| ZuiAS 713 o2 platinum columnS F A A
EWE 2. 4, A SuiAlS} zeolites St IS5 7He & 2 AldES
H7hstel EPE AxETh AA, EWel EPE EFste] 25TolA 15¢ 5 vAE
Hj 7] A v kst A, widE =4S filtering 3F] 47| EWSF #2e] EP
Ao Aot

o] FHE Tt dojd EPe "FEE SiO9F ALO;S 2 FAEO] fler 199
ppm®] GeS F3ta AU THTable 1).

i

m{m

Table 1. Chemical composition of EP used in this experiment.

SiOz A1203 Pb Ni Ca F 603 Cd Mg
(%) (%0) (%) (%) (%) (%0) (%) (%)
Contents 68.0 18.1 4.00 3.10 2.80 1.99 0.80 0.40

Component

Cr K,0 Na,O As Hg TiO; Ge
(%) (%) (%) (%) (%) (%) (ppm)
Contents 0.30 0.18 0.11 0.08 0.06 0.04 199

Component
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<<Raw materials>>

Silicon .
Tap water Powder Photosynthenc
bacteria
& others
\\b Mixed tank Microbial
" Fermenter
25T for | Agithtor
15 days
O O
U.l tra- Far infrared rays
purification exposure
system —>
system l
Filter
‘ ‘ press
lFiItrate l Residue

Energized Energized

water (EW) powder (EP)

<<2 types of functional products>>

Fig. 1. Manufacturing process for the EP and EW products.

1.4. A AAAY 42 EP9] # ]

B Age A" FA7EAE 20039 39 7L =2 BAIFEC] 100-120 mg o]t
7HA e F717F Aol 8-10mmel 7HAE AFH st 15789 Fws d71a Aeste o]
&3ttt Aele FHFl =< HQ 250ppm FATE Aol EP 40gS H7HE F4HE
20L7F FAA e FehEFel A2 20719 S FabEte] SR 2043C, 55

= 70£10%7F A e Al gol NSz
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L5 7AE SAIAARAY Nehs A B obMES o] &3 sk A F

oSt
ro
oSt
oy
N
—
[\®)
(@]
'
(9,
[w]
S
=2
>
»
>
(e
offt
2
-
2
)
i—’?
12
L 4
xR
[e]
X
9
%
9
N
==
L2
i

e W JHekE of& Eob A} (100meshyoll Hokal, SHEEFe] 3w F=o| opAlES
stainless 8710 Rl Aol FAX JHebd Sts obHlEE Al @b wtste] 3EE
HEAAAL, S 2oV 9t E2d oMHE 4ede Fojlla QL A

Aow §7)0] de HEL NS olgsle] FPHAT

st wolgy i A% o] Rile #HAS s A &S BKuiA
(sucrose 10%, boric acid 100 ppm, calcium nitrate 300 ppm, magnesium sulphate 200
ppm, potassium nitrate 100 ppm) 5 mL7} B4A U= 13§ petri disholl 12A X4+
stod TR HEeE] 20T 319 7] 2417 Ft widstAa, 3tE )
EAZBAF 50m) ol Fez shtde] A4d sHES 2oldk Hew FAlSIH

sHEgoled sHEd AAES B BeRE: 1008))E ©]-8-38te] 7~10 A3l A

B2E = 200~25070 342 Image analyser(IMT, Korea)S ©]-8-3}o] ZA}slS o).

2. B%-e] ol Al 271G Ro] Wlg] B Wols) SR Ao
MAE 9%

21 F713%) Frjel me sie] Ayl

TAAMEE A UFA A AelM % F3 u) e ©]8-skith BK Wl
Ao AHgE Z47e] R Ee) FEUF s oled sHEd ARE MAe 9T



selslz] Yate] 3 whol 7]Eu) X (sucrose 10%, agar 1%)° boric acid(25, 50, 75,
100, 200, 300, 400, 500 ppm), calcium nitrate(10, 25, 50, 100, 150, 200, 250, 300, 400,
500 ppm), magnesium sulfate(25, 50, 100, 200, 300, 400 ppm), potassium nitrate(50, 100,
150, 200 ppm)E SE=EE HU7lete] sG-S AL, TS =9l 2%
a3E F2lsty] Yol BKuj Ao 7= F714 & [boric acid 100 ppm(B), calcium
nitrate 300 ppm (Ca), magnesium sulphate 200 ppm(Mg), potassium nitrate 100 ppm(K)]
S B, B+Ca, B+CatK, B+CatK+Mgl 2 E&3}l 20T 272 d27|oA 2417 &
Qb v ¥ttt st olsd sEd A AEd UH(1L.O)SE A

22. HESAC] AE BE Ado A4 % & A

200-250 gm (T1), 2o}l 80-99 %, SHETZ o] 150-180 m (T2), -Eol 40-60

L)

%, BHEFZ0] 200-250 i (T3), o}
etk

% sHEdol SA(TL, T2, T3, T4)ol wet 2z sad¥ 20571 dol=z AAst
ATk 20029 & v 302 Aol oMo FrIEER HlgEA BrsEe] S
AV flstel Z4zke) ol S 100704 AFSAL, HPHE S Wl o]
4 AIAE ARt AHE F FAAZTNA 283 Ax F BAVIE AHS 248
of BAANER ARSI AETE AFE ALEY] sREEL 200299 L
B84 AR 200199 Aok HSd FEFS e AT

40-60 %, BHEFZ0] 150-180 m (T4) =

g

8-

23. 4BA FNE FF 24

AEA e FAEMHEOR sided A & E4g AE 2gS 500ml 3H-E
flaskoll ¥ 31 E3)| Y (H0, 250mL+H,SO; 100mL+HCIO; 450mL= 800mL) 20mLE 7}3}

oF NEJ m2A BES AN F Aol AAE Gl 3E L8 29 180
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g BEA A o] AS 248 F Whatman 9J7A] No. 65 A& ol7}s}
o ZH5E o]838te 100mL mess flask® 83+ 2000 H-S o] &3sle] EAET
2% KjeldahlH o2 F3] & FHRYPORE EAeUL Zele e r £3f
3} AAS(Perkin Elmer 2380)Z F293}3l P, Ca, Mg, Mn 5 ICP(Perkin Elmer Otima
3000 SCR)Z #4135} th.

sAAMEE AEdista UFsd w) A A3y I FFE olesid
T Bae ZAwe AUAEIE 205%9] BAE FRsta A= Solubor (NaBsOps -
4H,0; US. Borax, Valencia, Calif.)9} #H3}Aollx F23 17 %] 84 ZaS o+
3} Da-calcium(Daeyou, Korea)S Z+z} =59 (0, 100, 200, 500, 1000 mg - L')Z Eol
Saske] FHERIIR 15T 204 ARANE AAATE
AgTAle 79 152 SRy swRe 2 shla, AA7l= 2002d 9
4 259 2 F 10 HHLe= 23] (108 59, 159) AsA
QEANZ 4 AR BES G5 Askel FuAN W3t 27 P
H 109 Fol =34 4S5 A= 10084 AFHst] 788G FS A,
FH7I] g2 AdE =ZAE AeEE 747 5070y et a9 Hies A
Aokl B4, BH N AAVFL AU 49 & GAAI o5 AskE 3
o e S5 AeEs 247}

100744 ARSI k] ABF, HEF P SR Lol PP VP EA

>

TAAREE FE3ES BK #iA 2/dste] 20TAA 2413F EF wieFetdSs o
ShEdobEo] 82.6+4.35 %0l BhE A o|7} 250424 ymQl BE(HGP) ShEdolE-o]
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37.543.76%°] 3. 2B 07} 150421 m$] ZHE(LGP)S ©]8-3FAth

4.1. AW sucrose kol wE 3}Elol XA}

AzH 32 BK HiR|(agar 1%, boric acid 100ppm, calcium nitrate 300 ppm, magnesium
sulfate 200 ppm, potassium nitrate 100 ppm)E 7|2 2.F 3} sucroseE F=9 (0, 0.2,

NG 2A89AT

42. =3 spEolA 9 s} v 2A dstE dEFEAL

Hl 724 &89 fractionation?} B HFEA12 sugarg 92% = FE3 &

anthrone reagents AF8-3}o] WH-A|Zl & UV spectrophotometer 625 nmol A F glucose

Fo] gFL oetE FE T FAE HAE T amyloglucosidase®} -amylase & A FA]

7HrEslet & fElE glucose FFS AASIATH Fructand sugar % § &S &

S

=S|
&7 ZFEiQ) pellets 7FAAL gelating @AAIZ] $, 200 mM acetate buffer(pH 5.1)1
amyloglucosidase®} a-amylaseE ©]-&3}4] glucoseZ F=38}] starch &S 73T
o] 719 IN H,SOsZ Fructans 7HwalA1Z] & 5942 0.05% Resorcinol® HHS-A17]
% UV spectrophotometerS A}F8-3}od fructose FHS =3 tHDavis®t Gander,

1967). A AAE KjeldahI'H o2 E3] $ Conway$H(Kim, 1991)°.2 #2319t}

o] Hruba®} Tupy (1999)2] ol F3le] AA|S=dH o5 MPHez HAysid oo
3} 2t}

gid =58 3ES sucrose 10% (w/v), 2-mercaptoethanol 1% (v/v), sodium azide
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0.02% (w/v)7} E°10= 50 mM Tris-HCl (pH 6.8) 5% buffer’} E°]0= ependorf
tubeol]l 7} -4TColA 24 AIZF &< WA SAT. =LA EE7E o] &3] 20,000xg,

6°C 710014 15 min ¢ A4Este] A& A5 HS Hof DM A (skin)S FA}

shdth Y4lEE & @S JAHELS OA] FF buffers B3 €52 AL &7]00A
2] 3 7](IWAKI, Japan)Z 3t A4 EZ71E o83k 100,000xg, 6°C %
oAl A 908 Ft AN FHste A& FTHe Fof M o Tl F(cytosol)S X
ARttt QAR & Je JAAEL 03% (wiv) SDSE H71E F= bufferS ¥

24X7EERE 4T FATE 2AARE7IE o83t 100,000xg, 6°C 710l A 90
A AR F ATHo obES TFste -20°CAlA 2441%F FF XS}

20,000xg, 6°C ZZ1eJA 15 min Tt VARSI FHAES A}k o

i
(
£

]

n 1
2
o

=
glycerol 10%(v/v), sodium dodecyl sulfate 2%(w/v), 2-mercaptoethanol 5%(v/v)©] &%)
+ 50 mM Tris-HCL, pH 6.8, % bufferol] =] =] & (membrane)S FAFSF T
I 5 AZzAY S9HEL running gel 12%3} stacking gel 5%E ©]-8&3te]  SDS-
PAGE® A £2]38}2] Coomassie brilliant blue R-250°2.2 <A 35}4 T},
ol A o] Bajake 144, 20.1, 30, 45, 66 2 97 kDa(Bio-Rad, Hercules, USA)ol| A &
o1&ttt ©ld S Bradford(1976) MH o = F33519t)

4.4. ConA-agarose columne ©]-83F Moo Ftid =5 9 73

349 Hegee] pelshs 29 F AAHOR v 4GS 2ASAET,

olF 7|2E AFHoR sEGH mA= FERAS g ot AU olE

7 2t

opEC 2 HAAIZ] WAL ependorf tubeo] FoF NaCl 0.2M, MnCl, - 4H,0 1
mM, CaCl, - 2H0 1 mM 2 NaN; 0.02%(w/v)°] E°I0+= Tris-HCl 0.02 M, pH 7.5
(buffer A)S P 5% F<F 20,000xg, 5°C oA AAEY 3FITh

A5 AL NaCl 02 M, MnCl, - 4H,0 1 mM, CaCl,. 2H,0 1 mM, MgCl, 1 mM HE
NaN; 0.02%(w/v)e] E01QE Tris-HCl 0.02 M, pH 758 oafx <¢tA3stE 2 mL

ConA-agarose(type IIIA, Sigma, St. Louis, USA)7} S0 columnS S 3A|A et
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ElO\'

AL ConA(Concanavalin A)ell EZAZTE THAl 10 mLY buffer A §HL Po] F3}
d oded oleje] F4S Aot FFE FdEHEES NaCl 02 M, NaN;
0.02%(w/v) ¥ a-D-methylmanno pyranoside 0.2 M3 X &3}3l Ql&= Tris-HCl 0.02 M,
pH 755 E XU 10mle] FHO 1544 AR 50719 FHol| wrohfo] 3%

TAE ol&sto] 280nmol| Ao FFEE SA A

W

ﬂll

el obs ez NUH B & o} olg THAY AV ARAF WS

tlo
o
o
QL
32
T
o,
ff
do
o
ol
>,
2
f
fr
Y
ot
v
N
>,
>~
2
i)
fo,
°
_i
r;
g
5‘:

A AIZPE (0, 1, 2, 3, 4,5, 6,7, 8,9, 10ATHE AR P wE shio] uhge A
3 RS ALz AIZPE (12, 24, 36, 48ATHE HAT F spRWolg T 3}

ol FQl sHto] Ao o3t Y WS Fsy] 35, 20T A 2417t
59+ BK Hj Ao A wolr 7] 3ol 271 petridishS 2%=H(5, 10, 15TC)Z A17H0, 2,

MAE 9P
SAAES A UFA 24w Ade) 10948 Aa FFS o8-Sl deTE
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HZA = Fig 19 AxFA wgt AlxE EWol| 3284 waxs 3:12 T3t =
AAA Az AL ALLstg

el M o] QFrERZA ] F3E BKHIAE ©e HEUH S £48 2o A
)(Control), 7L 27 e Je](Dry), AL B4 XS Aeo)A] QT ZA
10del BTN E TR 27 3BoT S, 243 FE 0TAA WF F
slEtolg 3 MY o5 FARSIA

P

o

Met7] JAFFERFZA S Axe Tty ko] o]Fox7] A AFFE HE
AE SHF 1082 B0 3435t FHEFVZ 15T 2Ly X3 & JAFFE
S AAEAY AFETHIXE 7Y 152 SR suEo g ST

T T WA AEE ARSI
2 AFFE T 15dAl AHE s AR /3%

=
AAFe gdAEaE2 45 293 T Image analyser(IMT, Korea)E ©]-8-3}¢

7. BP9 ZHA| 2] o]go] FF AW HI o] nx|= 33}

AW URA 2 0 e 10848 An FFL olgstdn. AeE

= 12l
shitolH o] 86% Shioll SHARZA HEAL EPE A7 142 st JIgFis
=

-~

.
L QAFFERE FEY PABAe] F8I Bulslolds FEe £ R S
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Fod A ZFE(1, 2, 3, 4, SAITHE 3}

°

2

°]8

=

=

A7F SR, Zapel dpAA e v X = Fake] ZAL
AT = 234 BF-7](Jet sprayer)

RN

=]

o

s

oA 24]

o

Nd
o

7

ld 30C 3

S

& A%

h

Hj Aol 5}

_49_



Ag FolgE gdS FTAET JEFES 7129 FHES HEA9) 1559 HlE
2 o)A AFFEIS o] dle] FRE T IARFADZNA AL 52
Aepole] SEE 4g/ 0 07 FHHste] $EA BAINE ol§ate] Ay surEow A

3040l FAVEI A, B JF5E
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1. e e ZVFEE A% sAARAY 44 HQ,

BA, GA % EP2] A48 77 wiEel Jlgte}l slEde

SAZIAE o]&3te FHo] L FJES 2V R3] {sle =@ d JA
EZ2 94ezl HQ, /MeE7 s2Eo= U4uizl BA, /M3y He AZFEe] &3
ol gtk gzl GA H A B4S 7hg EPY FAMEA UL st 3
shEAbe] X e S FHstaa FYsAh

AFFEE 3 27181 e 9 FA" SAVEAY Jiste AAel w1
(8-10mm) =2 A Fo] E}HH(100-120mg) 7HAoA H7Fe] 7hal AAFo] $td
7 Al vsiA AMEtE = 2o S B, JistE EelAd A skl 4 3
wokgo] EA Uetst oy AdsistdA A& F e SHEY F(144mg/1003H) 7}
SHEHob&(76%)0ll HIsIA = wgton, woll AFH g@5sE FFe Fi 0] F
A3 74RO A 7HE =THTable 1-1). o= AAGEo =27 o] *F sl 7)3tq] 2
FEe] FFo] dE3] o]Fol AARE AT A

SAZHA Y 4t 21719 RSl HQE Hrbs kel wE IS AAN S
71l 7WhErE NEE w9 o AskE wellAe 247F ®eki, HQ 100ppm¥}
250ppm XA ] MErt F o]RolAE AR e Th(Fig 1-1).

el
Lo

r—{u:

.-

ko
&
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Table 1-1. Effects of twig, picking on 3 April, thickness(thick-thin) and bud sizes
(big-small) in the winter season on the flowering characteristics and pollen
production of ‘Chojuro’ pear by soaking in water added 250ppm HQ

i No. of : Pollen Sugar content
,  Flowering : Pollen weight . )
Treatment %) flowers in (me/100 flowers) germination in bud
° bud & (%) (mg g dw)
Control” - 7.51 144 76 -
Thick twig with
et I8 600 531 93 51 41.6
big bud
Thin twig with
. 53.3 4.83 75 47 322
big bud
Thick twig with
e WIS WL 940 3.81 53 ) 375
small bud
Thin twig with =, 2.30 7 5 343
small bud ' ' '
Significance™ ok * ok * *

ZThick(8-10mm) and thin(6-8mm) show diameter of twig; Big(100-120mg) and small
(80-100mg) show fresh weight(mg) of bud.

*Natural bloom stage.

X % %+ Sjgnificant at P<0.05 or 0.01, respectively.

100 7
MDBFB 70 [ DBFB 70
W DBFB 50 [ DBFB 50
N ODBFB 30 —~ 6 0O DBFB 30 a
a c o
—~ b = b a
3
~ 80 r a g a 8 5 a a ab
(o) a al Qo b
= a 5 b
< Q
2 70 ¢ o 4
w g
O
60 c 37
50 - 2 —
0 100 250 400 0 100 250 400
HQ(ppm) HQ(ppm)

Fig. 1-1. Effects of HQ on bud-burst and flowering by soaking in water of pruned twigs
of pear on the winter season. “Mean separation by Duncan's multiple range test
at 5% level. In natural bloom stage pollen weight per 100 flowers was 144 mg.
DBFB: days before full bloom.
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Ak 3090 7HAE dAst AT A st EelA AFHI SR Fe
HQ 100ppm¥ 250ppm FZoA =4 UeEEow, MsteE & 79 4§ IS
HQ 250ppm A TolA 7184 S48t ckFig. 1-2). ©]2]3 Aae Ay BELY
of HQS #7beh Aol Met&d WAFTE =43, sh8 &S A Yeson
(Bang 5, 1996), 150ppm HQE& & Fojx9] Hsyw ) Agsls, £37] 52 dA
3] Z7MA Y= AKLee 5, 1995)9) HISEIATH

ol HQ7} FAH& A3 =)Ao nAEMAS A5t =S B3 FEITH
A st aHE AdEo] FAFAGA FAF Al HQY A &8 WHol

g = Js Aoz ATEHAL

S

120
) @ DBFB 30
E
(92}
)
2100
= a a
3 ab
S g0 i
:
C
o
£ &
0 100 250 400
HQ(ppm) HQ (ppm)

Fig. 1-2. Effects of HQ on the weight of pollen(left) and the growth of twig(right) after
flowering by soaking in water of pruned twigs of pear on the winter season.
“Mean separation by Duncan's multiple range test at 5% level. In natural bloom
stage pollen weight per 100 flowers was 144 mg. DBFB: Days before full
bloom.

FAabgd 7k GASH BAY w=¥ Aol & N5 GA 20 ppm A
Tl AR wo] goF £7F Bko BA A 23 Aol= YEhA gt
M GAS} BAS] &AM E MetE w9 7} GA 50ppm+BA 20ppm A 2] -l 4]
71 Bka, AHE FE2S GA 20ppm+tBA 20ppm, GA 50ppm+BA 20ppm 18] il
GA 20ppm+BA 50ppm A2l A EkTHFig. 1-3).
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ol2]dt AFE GA 20ppm+BA 10ppme] E3HxE]7} A4S 2uf o)

U Z3HKim, 1997)9F FAHE Aol A=A F2LAE Hrlste] AEAE FAskde

of FasHe ASHT AFsadsT) wa T )

W ol RE AelstA e B
=

sb, sk B oEEokE

E9dthe A(Koh 5, 1993)2 o1t 4= Ak

100
c ab a
— a be
Y
- a a a a b b be
(o)
£
5
2
)
. b
7
8
'é 7
— a a
a a
% 6 b ab ab a a 2 a
[} ab b
Q
S5
g
34
w
3
180
S
E
— a
5 a
g a a a
a a a
& 0
S
o
&0
0 20 0 10 0 20 0 1w
BA (pom) GA (ppm)
Fig. 1-3. Effects of GA and BA concentration on flowering and pollen production by

EPE

soaking in 250ppm HQ solution of pruned twigs of pear on the winter season.
“Mean separation by Duncan's multiple range test at 5% level.

SArgel AR W FATIAS A

= e}
E Ao

HQ 250 ppm *}2]ol H|3}

Mt £ Fo mellAe] AstE £ £ BATHTable 1-2). 7shd 2o 22
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Zo] THAo] HQ 250 ppm Aol HIste] 200 A= =A Jebda 34739 FAV &
Aoy 349 dole & ztolE YWER A U THTable 1-3).

EP HE|FelA st FelA AFAT ko] FAVE B3 AMHE o] 4= B
Aoz yepgon, AMFE Lo e AAgelA dold = e 10081 144
mg? B3 S 5T 5 UTHFig 1-4). AHE o wolLd) EF A%
& A A AEE ZollA AHS el s Lolgy} Bl vg

B HAtKFig. 1-5).

gt
>{A

Table 1-2. Effects of EP on flower characteristics and pollen production by soaking in
water of pruned twigs of pear on the winter season. The time of water

soaking was on 7 March, The time of flowering was on 17 March, 2003.

Treatment Flowering bud Flowers per bud  Anther weight Pollen weight
(%) (num.) (mg/100 flowers) (mg/100 flowers)
Control 59.3 5.268 0.922 0.092
EP 71.8 5.994 1.445 0.143
Significance” * * ok ok

Mean separation within columns by T-test at 5% level. ” *, ** Significant at P<0.05 or

0.01, respectively.

Table 1-3. Effects of EP on flower characteristics by soaking in water of pruned twigs of

pear on the winter season.

Length of flower stalk ~ Width of flower stalk Surface area of
Treatment

(cm) (cm) ﬂower(cmz)
Control 242 0.27 9.86
EP 2.63 0.32 437
Significance” NS * ok

Mean separation within columns by T-test at 5% level. The time of cutting was 7 March,
The time of flowering was 17 March, 2003. * NS ke Nonsignificant or significant at P
<0.05 or 0.01, respectively.

_57_



'-ﬁ'-lr"f'i'&f-

HG 260

Fig. 1-4. Effects of EP on flowering by soaking in water of pruned twigs of pear on the
winter season. The time of cutting : 7 March, flowering : 17 March 2003.

r o 6 a.% I-‘.'
_':.;@ - A

- ; . :
.h’ % b } ] f
HQ 250 EP N A,

Fig. 1-5. Effects of EP on the growth of collected pollen soaking in water of pruned
twigs of pear on the winter. Pollen germination and pollen tube growth were
observed after 2 hours on BK media.
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Fig. 2-1. Effects of boric acid concentration on pollen germination and pollen tube growth
of pear in vitro. Vertical bars represent +SD. Germination and pollen tube
growth were recorded after 2 hours on BK medium.
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Fig. 2-2. Effects of calcium nitrate concentration on pollen germination and pollen tube
growth of pear in vitro. Vertical bars represent +SD. Germination and pollen
tube growth were recorded after 2 hours on BK medium.
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Fig. 2-3. Pollen grains of pear cultured on the medium added 200ppm calcium nitrate.
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(Fan &, 2001).
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Fig. 2-4. Effects of potassium nitrate concentration on pollen germination and pollen tube
growth of pear in vitro. Vertical bars represent +SD. Germination and pollen
tube growth were recorded after 2 hours on BK medium.
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Fig. 2-6. Effects of modified BK media (B: 100 ppm boric acid, Ca: 300 ppm calcium
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on pollen germination and pollen tube growth of pear in vitro. Vertical bars
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Fig. 2-7. Contents of inorganic nutrients of bud in pear orchards having different pollen
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Table 3-1. Pollen germination rate and pollen tube growth of collected pollen on 408 pear
orchards in 2002.

Pollen viability

Germination rate Pollen tube growth Percentage
(%) (m) (%)
150 - 400 1.7
70 - 100 % 100 - 149.9 7.8
50 - 99.9 1.5
150 - 400 6.6
50 - 699 % 100 - 149.9 22.8
50 - 99.9 0.9
150 - 400 9.1
30 - 499 % 100 - 149.9 19.6
50 - 99.9 10.3
150 - 400 32
0- 299 % 100 - 149.9 5.4
50 - 99.9 5.1

Table 3-2. Effects of foliar boron applications just after harvest on boron contents in

leaves, shoot bark and bud of asian pear cv. ‘Hosui’ and ‘Wonwhang’.

B treatment Hosui Wonwhang
Leaf Twig bark Bud Leaf Twig bark Bud
PP gpm)  pm)  pm)  Gpm)  (pm)  (ppm)
Control 351 ¢ 456 b 483 ¢ 334 ¢ 398 b 426 ¢
100 388 b 474 b 72.1 b 380 b 456 b 752 b
200 415 b 55.8 ab 85.6 b 436 b 51.2 ab 84.6 b
500 443 ab 60.6 a 925 a 49.1 ab 586 a 972 a
1000 472 a 66.9 a 984 a 54.6 a 642 a 99.8 a

“ Mean separation within columns by Duncan's multiple range test at 5% level.
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Z3H(Bangerth, 1979)2 &A1& = Ao 8 F

A dFe A F e HFe dEFE =4 el EAsHA & F e WRol

Table 3-3. Effects of foliar calcium applications just after harvest on calcium contents in

leaves, shoot bark and bud of asian pear cv. ‘Hosui’ and ‘Wonwhang’.

Ca treatment Hosui Wonwhang
Leaf Twig bark Bud Leaf Twig bark Bud
(ppm) (%) (%) (%) (%) (%) (%)
Control 1.29 ¢* 1.06 b 070 b 1.20 ¢ 0.89 b 059 b
100 146 b 1.10 ab 077 a 1.27 ¢ 091 b 0.62 a
200 152 b 1.12 a 075 a 1.61 b 095 a 0.63 a
500 1.74 ab 1.13 a 0.76 a 1.67 b 097 a 0.64 a
1000 192 a 1.14 a 0.78 a 1.90 a 1.00 a 0.65 a

” Mean separation within columns by Duncan's multiple range test at 5% level

2ot A 78 F ARl g okl sskE ZolA e ok FEFe Wiske=
oA TE7t S7HEFE BolAle A BAoy g4 AHFidAe & At
ok 3 R 2 ATedAE A% FEH= T

o]l A3 A FAashs A4S B A KFig 3-1).

5% 5 Bt 24 A o3 A5 Zeld AT sRe) Fe g FEo
A

Me B4 200ppm FHEAEITOlA BhEo] o] T wA UEgen g FE
M= 2L 23s dehilth eaAgels 23l B 82 sEe AHT F
ANeH A FFol FF FFol vla AFH= o] Fol gkt g 2
7 B BT 500ppm oY B E HE|oME AFHHE s o] paddTt
(Fig. 3-2)

T2 F GUAHIE Tt 2w Ade NEF AFHE F TFe =L F U2
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oot AgAYe sHE ANES 52 F e AR Ueued ol 3EeE A
Fote axAe T A HEA A AE FENS o]&F F 7] Tl 4
=AY GFdElol wEt AGE shte] Y Fo| 3RS W] Wit o Z(Lau®} Stephenson,
1993; Freeman¥} Vitale, 1985) S+cH= ich

GG Faroll A dopel 73t Fete] Ao o] &He YRS FHow FEA WY
FAO AFAEAUNE AFSEd AH oz oJEF T (Loescher 5, 1990). & B2 oy
AL a7ste dote} JistHAL o] AAEHT] Mol o] Fo|X]7] wEo] FFHg
oJefjx FFEA HstH WEEA] Ul FFo] Hojof ghtk(Bustan?t Goldschmidt,
1998). olo gk SAZ st} 2H73r Fotol|l ©@rst=d Fahe EEFo] Bot

)

AFE Z718kthe 23 (Garcia-Luis 5, 1995)7F Atk ol AA e53Eo0] A4
F GAE Bxey] fEiA AAR o] & Ave AS P gtK(Shimizu 5, 1978).
ueh dHARE Bl Fo] TFE Bal ol 2 jslshs oM AR
o] AqURZ WHIlste T N E, UdH, polypeptide 53 3t AFS Al
7o E59 Hol2 XA A(Loomis$t Durst, 1992) 3HEe] S F7HAAS
Aeoltt.
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Fig. 3-1. Effects of foliar calcium and boron applications just after harvest on anther
weight in asian pear cv. ‘Wonhwang’ and ‘Hosui’. zMean separation by
Duncan's multiple range test at 5% level.
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Fig. 3-2. Effects of foliar calcium and boron applications just after harvest on pollen
production in asian pear cv. ‘Wonhwang’ and ‘Hosui’. zMean separation by

Duncan's multiple range test at 5% level.
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Table. 3-4. Effects of foliar boron applications just after harvest on pollen growth in asian

pear cv. ‘Wonhwang’.

Hosui Wonwhang

B treatment
(ppm) Germination rate Pollen tube growth  Germination rate Pollen tube growth

(%0) () (%0) (¢m)
Control 63.5 b 113 ¢ 683 b 126 ¢
100 78.6 ab 161 ab 76.8 ab 167 b
200 86.3 a 192 a 89.5 a 195 a
500 72.1 ab 138 b 67.1 b 152 b
1000 429 ¢ 106 ¢ 593 ¢ 100 ¢

Pollen germination rate and pollen tube growth for 2 hours on BK medium. zMean

separation within columns by Duncan's multiple range test at 5% level.
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Fig. 4-1. Carbohydrate contents of bud in pear orchards having different pollen viability.

"Mean separation by Duncan's multiple range test at 5% level. Pollen ger-
mination rate and pollen tube growth for 2 hours: T1(80-99%, 200-250um),
T2(80-99%, 150-180xm), T3(50-70%, 200-250¢m), T4(50-70%, 150-180xm).
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Fig. 4-2. Carbohydrate and nitrogen contents and C/N ratio in bud of pear orchards
having different pollen viability. “Mean separation by Duncan's multiple range
test at 5% level. Pollen germination rate and pollen tube growth for 2 hours:
T1(80-99%, 200-250zm), T2(80-99%, 150-180xm), T3(50-70%, 200-250um), T4
(50-70%, 150-180m).
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cultivars. Vertical bars represent £SD. HGP: High germination rate of pollen
(82.6% on BK medium after 2hrs), LGP: Low germination rate of pollen
(37.5% on BK medium after 2hrs).

HGP2] 7% LGPAlA UehGA] &S 92kDad] @ o] EAsls AeE Uehd
RS 2dstet S vX= So] @ dolgtal AR EIH ©]=  Hruba%t
Tupy(1999)°] AFAFol A v F 1l HFHZF shEellA 55, 63, 70, 92kDa®] Ftt
Wo] EAASTS & & AA=H 53] 63, 92kDao] TjHo] B AAe} I3
skt
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Fig. 4-6. Patterns of crudeprotein extracted from cytosol in ‘Okusankichi’ pollen in
SDS-PAGE gel (12.5% separating gel electrophoresis of protein isolated from
pollen. M: molecular weight marker; HGP: High germination rate of pollen
(82.6% on BK medium after 2hrs), LGP: Low germination rate of pollen
(37.5% on BK medium after 2hrs).

drob-g7 sHE el EUE SHATD)IA Con-A columnd] &F2Hd il do] -
D-methylmanno pyranosideol] &3+ 2] HAE7} A H A, Tolgvk Ee 3HH(T2)
I SRl E3E ST e deid e Gejd == Tl BlsiA<
& " T4ol] MigiM = Holow, wolsdt sHEANG] Wkd (T4 = &
2] A=7 wEA o] Fo] X ThFig. 4-7).

olgld AFE E wj Wolsdt SEFAGo] wYd sHEe] FFgol Tl

A AEA EASE SEdele] dolsie 54 favt wde] s EWo
=

FEH FETHE FofHdge AL
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Fig. 4-7. Changes in extracted contents of glycoprotein in pollen having different viability.
Pollen germination rate and pollen tube growth for 2 hours at 20C: T1(80-99%,
200-250¢m), T2(80-99%, 150-180zm), T3(50-70%, 200-250¢m), T4(50-70%, 150-
180m).

o wE uje] 3HEutolg-& 25Tl 85%E 7 wkon, 15TCoAN 63%H =
olE] Jd o] 20TAME 82% FE Wolste] wi o] Wobx 22 20-25C 73
T2 Yelgsd ol2idk 23 Rosell 5(1999)9] B el A&t 15TCoAH= A
o] AAstA &d sEFo] 20TAE 150m FE AFsTH7L 25TAA 490m7HA]
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FRFEH BFAAM Skt Aol dA ST
(VasilakakisS} Poringis, 1985). 5 A&l we} Shdebe] AA A7 A ekt
I e shEdotRts £ SRS AAAaHTE At A vEbsth ol g
Ang = o s @l s Fo 2xd Ui fAAE d& Aot
(Barnes$} Cleveland, 1972).
webs Aezxzdel osiMe stEdolrl JAH L ez oM sETE A
ol EFaA FaEe Qo] He AR FHH Ay A4Y A 2xx
aHshs Zlo] Bod Fow AGHAN WEr] A%
© F Cheon 5(1999) asparagine, glutamin, spermine, putrescine 5=+ kaemferol <]
AHES FHEAAL, vl ZFZ Song 5(1999)S iR R 2] polyamine # ]+
oA o) shEotel SHEHAG AAE AT F UAANT] WEol Tolsts s
WA polyamine 4=©] sHEHtolo] FQ3ittal st
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Fig. 5-1. Effects of culture temperature on in vitro pollen germination and pollen tube
growth of pear. Vertical bars represent +SE.



9 e =5 1A FRE SR 217 o] AAFHAL, 36417 TN
B Wolgo] oA HThrt 48A17tol = ot s A1 S hds] Ao
(Table 5-1). o]= FZlol|A Aor 597t AdH sHite] Wol= w=ZA ZA3ATh
(WetzstainZ} Sparks, 1985)= ARt w2 SAHTLE BATh

FE F s Aol o g s S ER1sty] {15kl BKHR
Aol A 2217 FF WA 7l RS 5 10, 15ColA AZPEE wjokdt T T
CToA 2R17HESE vjekate] Asly] Lxxo] s T AFo] nXe JaFS g
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Fig. 5-2. Changes of germination and pollen tube growth in pear pollen grains by

exposure time to temperature. Vertical bars represent +SE.
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Table 5-1. Changes of pollen germination and pollen tube growth by exposure duration of

room temperature in pear.

Exposed duration Germination rate Pollen tube growth
(hours) (%) (4m)
6 813 a 128.1 a
12 788 a 120.8 a
24 715 a 839 b
36 28.6 b 61.1 ¢
48 7.1 Db 581 ¢

"Mean separation within columns by Duncan's multiple range test at 5% level.

5CoA wiFstRs W shed A AeA JA= R wjgrzto] dojd+E
AAELe A3tA ettt dolrt A sHES ThA] 20Tl A vl gEt RS W 144]
AR olFole H o] sHEWAA ] UEhuA ot AdsEe AEE Aew
A A o]H g BFS 10CAXAE Yebgt=rl 10413 s FA 2T A58 s
Wl AAHJ oY 20T wiFstds W sHEANGS ALt 4A4Y
A= e Ao Yyt

15C AgFeAe 20CAMRTG=E AAHJA oY AL A
(Fig. 5-3). o] 242 B w) Az Hax ghtd wolge Jas 4 gl
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Fig. 5-3. Changes of pollen tube growth with cultured durations at 5, 10 and 15C after
germination of pollen in pear. Chilling: pollen tube growth on chilling
temperature(5, 10 and 15C), 20°C after chilling: pollen tube growth for 2 hours
at 20C after chilling.
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= AA A s Aol wEA 8= 7] i (Taylor?t Hepler, 1997)°l &o}e
S e 2EE STHET ¢ Yobd 4= 3l Fojtt
o] Aztz B u| QAFFEE 3o R ez o3ty A F4e ¢

6. NE7] AFFE WA AF7} wjRe] FEFEZET Fo]

o] wolshs Aol F - FEIFFL 2ARE FFY AL FANAZ

S 9E AHBYRAL Al BEs] Q3R] BAE FrjsiAz)7] Astel

7 welA o) Auks BTl wls) AxA PN HEdolst A8 o]oix]
A ghgkor} EW Al TolAt FAe) ula) e wolde usson %
Age APHE Ao dehidthFig. 6-1). oleid AR S FIE wnFos

2
o|FoIA=H FFERY FES FFS(Herrero, 1992), 38 &S o}y A1z

4

Ha ojuf AFAGR] 3l FE UFXE HE K Taylor 2 Hepler 1997).
T3 F5o HABAo] BulHx e EAWA] FFol= i) Hojx doprt

ol 50144 SATh SFATH Wolters-ArtsS, 1998). TEhA 2 Ao]A Lpehg 58]

FE agar WIAGA BEo] wolHA e @ge B Fash o]Folg ot
Adgeye] FEAA Bulshe AABAol REte] $3hE shre] ¥ Azl 8
B BEe gojmelt Aog RNt an F2EAY AF EWHe A

=) A=l =
3}Eo] wolrt o]Foj AL EW/F 3tE FEo] AXHA EEE HIFA7] u

)

TR 1Y & FFoA HAEHe] EulEy] A o EWE AXIHPE wW FF9
HAEZAL 5492 Y ES AX3 AEdA9 3.1 B FFolA HAE22
FA7F 28 5 FAIE UK Table 6-2; Fig. 6-2).
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Table. 6-1. Effects of EW on pollen germination and pollen tube growth after 2 hours

on BK medium in vitro.

Germination rate Pollen tube growth
Treatment
(%) (em)
Control 63.5 a’ 105.6 a
Dry treatment 10.1 b 612 b
EW 61.8 a 121.7 a

"Mean separation within columns by Duncan's multiple range test at 5% level. Dry
treatment: pollens were cultured with opening cap of petridish.

Control Dry treatment EW

Fig. 6-1. Effects of EW on pollen germination and pollen tube growth of pear in vitro.
Pollen germination rate and pollen tube growth observed at 1 hour on BK

medium.

olglgt A= Aol nexzle] FRAAN HAEdo] ®HlEHE VIS #AT
th= ZA3K(Sanzol#} Herrero, 2001)E & ] B3 AzxzxAA FF

FiolgS EWZE AAS Y] WE oz AR EHATh AN AFEE FEA
A F5l flavonolE ZE3IHE w) spEwolrt HREAGE A7) UTh(Vogt T,
1994)

R % 104 elo]l XA et Foll AR et AlEe2 is] EW

rr

A FoA et AEA F detirt £ 7 59 gEts 0.77]%0] A&
o] Bl dheuie] Aol e ¢ FAH= ASE UEETHTable 6-3;
Fig. 6-3).
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Table 6-2. Effects of EW application at 24 hours after flowering on maintenance of

secreted materials in stigma during flowering duration.

The maintenance of secreted materials

Treatment (days after treatment)
Control 31
EW 5.4
Significant” )

“*_ Significant at P<0.05.

B A2 EW A2 TelA gt AlEse] @A AAE dede] A=

= Azl AoE yeged ol#d dEdle AlES T4 SEuekedlA 2002
d sty nedExAAA Bel Yebdd. &dllds 2hdedl HsiA= A yE
Sou B Aol FE ARERY Af "HEYeR Edo] g4 dxdAe 5

& 7L o] AES dEivE B Fdol Hlal oz w2 FES B

Table 6-3. Effects of EW application at 24 hours after flowering on the occurrence of
withered stigma at the time of petal fall.

Treatment No. of withered stigma per flower
Control 2.1
EW 0.7
Significant” ok

“* Significant at 0.01, respectively.

B 4R T ARE g St EW AGTOIN Ad5Rel] ws Wy, HvE
F3he] 27 AFE EW Ael A e $73 §70] Yom H7o] Lu T

7 9)tH(Table 6-4; Fig. 6-4).
2 AR AA] e dutgdd] HlE FRed ole AFEAY

Hlgo] 35%4% H97] Wzolgdth EW ATl Hubgol WE e EW A
7} FRY GEFEIRE S AAFR g8 £RHE J)zke] LolA] HEow
AEH92et.
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Control EwW

Fig. 6-2. Effects of EW application on the maintenance of secreted materials in stigma on
5 days after full bloom.

Fig. 6-3. Effects of EW on the stigma longevity at the time of petal fall after hand

pollination.
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Table. 6-4. Effects of EW on growth of fruit and fruitset in ‘Niitaka’ pear.

Fruit stalk Fruitlet ]
Treatment Length Width Length Width No. of fruitlet per
flower cluster
(cm) (mm) (mm) (mm)
Control 2.90 3.28 10.16 8.01 34
EW 3.74 4.58 11.92 9.43 5.8
Significant” * NS * * *

NS, *, Nonsignificant or significant at P<0.05, respectively.

Control

Fig. 6-4. Effects of EW on fruit set and growth of immature fruit in asian pear cv.
“‘Niitaka’.
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Table 7-1. Effect of using of EP as a diluent of pollen for hand pollination on the

growth of fruit stalk and fruitlet in asian pear cv. ‘Niitaka’.

Fruitlet

Fruit stalk

Width
(mm)
5.79
6.73

Length
(mm)
6.64
7.75

Width
(mm)
3.55
3.60

NS

Length
(cm)
3.14
3.42

Treatment

Lycopodium

EP

Significant”

NS, *, Nonsignificant or significant at P<0.05, respectively.

Va
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Lycopodium

Stigma before hand
pollination

Fig. 7-1. Effect of using of EP as a diluent of pollen for hand pollination on the

formation of secreted materials in stigma of asian pear cv. ‘Niitaka’.

n
P

Fig. 7-2. Effect of using of EP as a diluent of pollen for hand pollination on fruit set

and fruitlet growth in asian pear cv. ‘Niitaka’. Pollination date : 15 April;
Investigation date : 27 April.
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Y AFE FEF vlEol HATFER] 20%E FA XSkl tk(Table

A glo] dAFIAE A FEF AAHlES HE SopAa gt

w2 A2 HFFAE AR AEFEES 2 RS e FAEAE
WF7E Bosirial deE o], FAEAE FE5 W wet sisty] Afols gl
AL ol wet 3] A uFe Thede glstaa AAEAH

FEyEtel A 715 54378 i s Tzl w2k 2t
olg YUehHAR H ko we} =apA o] thFig 8-1). whEkA 7HEt7] zpojdE FAEA]
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E

Table 8-1. A H AujAA R FQ FRF 74 (241 ha)
ﬂ‘;ﬂ :gij A% F5 | US| waa | 2er| e | gan |2z A 4_52:2;1%
FoEE 663 | 15| 25| 187.8 | 595 24| 74| 53 | 1.0 [2674 40.2
Hel | 829 | 7.0 | 15| 747 | 781 | 187 | 42| 64 | 1.8 1924 23.1
b4 | 1048 | 34 | 33| 319 | 1938 62| 46| 77 |35]804 7.6
b | 1157 | 25| 41| 765 | 226 | 186 | 19| 51 |32 (1345 11.6
ob2k | 811 | 32| 01| 405 101 86 | 72| 18 | 10| 725 8.9
Ak | 580 | 2.1 | 0.1 8.4 2.5 06| 76| 82 |00 295 5.0
AF | 983 | 55| 72| 25 6.2 0.6 | 52.1] 365 | 1.0 |111.6 113
22k | 1413 | 47 | 196 | 3059 | 760 | 11.6 | 88| 6.5 | 6.7 [439.8 31.1
ZZF | 718 | 1.1 | 47.1 | 195.8 4.5 6.1 07| 05 |00 (258 35.5
U | 2878 | 94 | 69.6 | 1672 | 2558 | 104.1 [1323| 213 | 52 7649 26.5
gt | 475 | 04 | 129 | 109 | 258 76 [245| 7.1 |07 899 18.9
A= | 21 | 05] 00| 00 0.0 0.0 | 0.0 0.0 |00/ 05 2.3
AFE | 3 14| 04| 00 0.0 0.0 | 0.0 0.0 | 00| 1.8 56.2

5 97 B e A}
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53] JNEr17r 7P mE AT Aee gy AmESe] sHiEel B e
AIFTl 70%E AASFL o] UF9 &4kA ] 27] QIFFEE g9 FHol
7HsE o ® A AT
P
Y I"f'lhli L 1115
IE £05.8 ) I
o T T [ o |
bl T BT 48 \
FEREL] N | -
THES 15758 s 2.8
w000 [2001 | 2002 F ¥ fr"'""“ A i "r!,
il CCH AT P Y - = s
o S J 23
FEMC R I T T
oo R RS S ey oy
a7 2000 ] 2001 TE002 ' ! y | "™ e T
Y2l | 4% |4 T ot [ e
majugy - ;:_. 43
! /s . §4. a%
\ e EELE] 21315
g, o . ; f . b | 2000 | 2001 | 2003
EEEE] --.-.-.3-?53-? | E;"i“‘w '.x o 315 | 418 | &8
A7 S0 | E00E f 2o -ﬂ ey
AZ0 | 405 | 45 | YA
- ol dn
' ﬂ.'i_{g!:ll:'!l
/ P ETLE] ]
o g | oo | 2000 [0l [0
”‘- AR et L
Fe4 ELH
e LLEE
e o 2000 [2001 | 2002
— | etm
Fig. 8-1. $1=0 w& A 9d Jfslr] B

_88_



I il m \Y
AF= wE, gk 22| | Feh BHE, A, HEF
A 3k, opAt
90% ©l]/g°l [ 2193} 743}7) o A9 m A<
ARAMARGES ) 109-159 ZelF ) 784 =2] At |y sAF =] A4S}
°] 70% °1’¢ A He Aol & B Aol & HY

Fig 82. 910 @e A9 5] o2 A =A%

A=z A" Il 29 AT st APeds w24 S7kskdoh
agar ofe] A T2 N3 3dAS VIHe R Fas] AFsiod T Ha
A ekt webAM Foe) 22 Aol o]FojA= JREd 2-39 FE ofolA "B
7h w2 AP Aow AU

ko) AFHFL RS 3L7MA= A AHE & ey BEIE 40% = 2
NEe A 2447 He H3rae] s AT & e wE 2eA A

A" S} Fo] 20WRT HA et ol o) oko] A% sjokrle] shiol

F45 Aoz VAN oeF ARz B W Ao L FJ) 4% A= @
A=E s 20ARH ofo] A£EY] AASHEA B Fo] WA FTHHE Ao
= Badg.

NA=Ez AFHE Fore) ol Foixl shg o] Tole s} 2dHTE Es
o



ol e Aol M 2-3Y Atol] #2 At o]FoX= Aom ATEH
o g ZoAe sEgolE ] ARG AN JftE ool o] FFE
To &5 Yehes ddez ddEdn

ol AxE & wf oo JAFFE-E o AHAS ST 40% BT =
= /l8kd 297 RE AHske ol wad & o BeEIch

35 7
a a
30 [ 6 L

= = b d

\E/ 25 E 5t c

2207 Z4r

i) 5

% 15 § 37

() —

07 sof

c ol 2.1

0 0
4 3 2 1 0% 4 3 2 1 0%
Days before full bloom Days before full bloom
15 ed 025
14 | ab g
bc

5 130 4 027

z 127 C)

Sy Zo15 |

e —

o | g

209t S 01 f

5087 E

Zo7r 005 |

06 |
05 0
4 3 2 1 0 4 3 2 1 0%
Days before full bloom Days before full bloom
Fig. 9-1. Changes of the weight of flower, anther and pollen with picking times for

pollen collecting in kiwi fruit. * Full bloom stage.
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Fig. 9-2. Changes of pollen germination and pollen tube growth with picking times for
pollen collecting in kiwi fruit. * Full bloom stage.
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AL 27 Aete ES Boll EFet AT FEAII= A7 FREHAAL

¥
i
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i)
o

o (EFTFE)IM EFE = s =
TRk o] E8AE wol7] AR WHeE R THA] VARAE ol&siis W

29 wolg, FRBAFE D HERS B, F4 FAgd YAE U9

i

Bol 3Aste] FE A 7179 F2 2g- L FE 5g- L A x

Ao g velgton, #do A= sHE9] ¥l Bs
B, 5g-L Aol Hdel FHAGH] wol HFAF7F A Uehdd
(Table 10-1).

BATFL FJAE o Fol BEFE =A Yehded, sg- L A PN
100g ©]’de] iAol tha Az Troll Hls) 2u) o] wWokth T AlFA #%
He FAAA FEFoE AAEE 80g ol/de] HIL BE AHFAA 85%°) o Z
B ES o]83t R Ao Slojd axFQl dFFREe] 2 4 Adddth
E3] 55- L Aol e AEE0] 97% FEES vl-$ &7}H2 0] UTHTable 10-2).

oy gt & o]&e FEA du3 HIFAL AFFE Aol s TAF Ao
ol Az dAgEglon Foele] BS o838 AFFREA HH 9 FJEI NG
Sg- Lt 2 7P% $skdnh
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Table 10-1. Effects of added pollen weight in pollination using mixed pollen with water

on fruit set, fruit size, L/D ratio in kiwi fruit.

Added pollen Fruit set Fruit size (mm) ,
1 0 L/D ratio
(g-L") (%) Length Width

2 100 46.5 37.8 1.22 b

3 100 504 39.9 1.26 b

4 100 51.1 40.5 1.26 b

5 100 52.5 38.8 1.36 a

“DMRT 5%
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Table 10-2. Effects of added pollen weight in pollination using mixed pollen with water

on fruit weight in kiwi fruit.

Fruit weight

Added pollen

(@ L-l) Average Less than 60g 60~79¢g 80~99g More than 100g

(9] (%) (%) (%) (%)

2 85.9 ¢” 0 12.5 63.2 243

3 94.6 b 0 8.3 57.0 34.7

4 955 b 0 15.0 50.0 35.0

5 1043 a 0 2.6 382 59.2

“DMRT 5%

AFFEE s Aolsle ARAolY] wEel Ay 8 48te] 52

=
o] 2old5E TobAe AFE HYOU, AE/|TE FIse] BRE o] ¥
Ao ASHT gkt aeu 209 nERTIIS 454 BRI ALE 7

U ohe SEAASe TAC) M) 2 AolE Ueh) A ekth(Table 10-4),
S shege gEL dol ASSE 45 BV A vE 2T 3
Egom B BEAASE TALS vs) 2 olB ehiA guth ol Fohd

Table 10-3. Effects of spray equipment with dipping times in pollination using mixed
pollen with water on pollen germination rate in kiwi fruit.

Pollen germination rate with dipping time (%)

Pollination equipment

1 hour 2 hour 3 hour 4 hour 5 hour

Non treatment 47.8+5.8  52.5449  56.5+6.4 65.0+£7.9 72.6+9.5
Hand sprayer 37.3£7.6  40.746.5  42.2+5.8  47.848.1 47.8+8.4
Jet sprayer 525484  55.0+8.6  61.4+6.8 62.5+6.3 67.1£8.4
Pressure sprayer 48.8£6.5  54.5#59  62.7+6.9 62.6+5.8 68.2+8.6
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Se AR Adel Hel Aol A4 4AE wAHY Wroz BEEAc
(Table 10-5).

T\ e g, B9 Y L FYAFE A3 Aol vehhA gk
.

=

Table 10-4. Effects of spray equipment with dipping times in pollination using mixed
pollen with water on pollen tube growth in kiwi fruit.

Pollen tube growth with dipping time (ym)

Pollination equipment

1 hour 2 hour 3 hour 4 hour 5 hour

Non treatment 56.5+ 8.0 44.0+£17.0 388+ 74 471+ 57  63.6£14.0
Hand sprayer 50.1+13.9 58.8£19.9 328+ 6.0 52.1£17.5  50.5+ 9.6
Jet sprayer 62.1+12.7 34.3+14.2 447133 41.0£ 69  69.6+18.7
Pressure sprayer 57.2+£16.8 50.8+11.9 59.2+16.8 43.7+ 8.2  68.5+16.2

Table 10-5. Effects of spray equipment with dipping times in pollination using mixed

pollen with water on pollen wounding in kiwi fruit.

Wounded pollen with dipping time (%)

Pollination equipment

1 hour 2 hour 3 hour 4 hour 5 hour

Non treatment 0 0 4.4+1.6 5.0£1.1 7.1£0.9
Hand sprayer 0 0 4.2+£1.5 4.6£1.0 5.7+0.7
Jet sprayer 0 0 2.6+0.8 2.9+0.9 3.8+0.7
Pressure sprayer 2.9+0.8 4.5+1.3 7.6£1.5 10.3£1.6 10.8+1.5

Table 10-6. Effects of spray equipment in pollination using mixed pollen with water on

fruit set, Fruit size and L/D ratio in kiwi fruit.

Fruit set Fruit size (mm)
Treatment L/D ratio
(%) Length Width
Hand sprayer 100 45.1 32.7 1.38
Jet sprayer 100 42.2 31.6 1.34
Pressure sprayer 100 48.2 34.6 1.40
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Table 11-1. Effects of time and method of hand pollination on fruit set, fruit size, L/D

ratio in kiwi fruit.

Treatment Fruit size (mm)
Fruit set )
Pollination  Pollination o ) L/D ratio
) (%) Length Width
method time
%h 100 51.5 39.7 1.30 a
Water 12h 100 52.1 41.0 1.27 a
pollination” 15h 100 52.8 40.8 130 a
18h 100 51.3 40.3 1.28 a
%h 100 49.2 38.8 1.27 a
12h 100 49.7 38.7 1.29 a
Control”
15h 100 50.9 39.6 1.29 a
18h 100 48.8 38.5 1.27 a

% Pollination using mixed powder with pollen and lycopodium
¥ Pollination using mixed solution with pollen and water
* DMRT 5%

Table 11-2. Effects of time and method of hand pollination on fruit weight in kiwi fruit.

Treatment Fruit weight

Pollination  Pollination Average  Less than  60~79g 80~99g More than

method time (2) 60g (%) (%) (%) 100g (%)
9h 100.6 a* 0 7.8 37.8 54.4
Water 12h 99.8 ab 0 5.8 439 50.3
pollination” 15h 99.4 ab 0 4.0 524 43.6
18h 932 b 0.6 18.7 56.2 24.5
9h 98.8 a 0 6.5 30.5 63.0
12h 99.5 a 0 9.4 479 4.7
Control”
15h 98.4 ab 0 4.9 49.7 45.4
18h 95.2 ab 0 11.9 53.7 34.4

% Pollination using mixed powder with pollen and lycopodium
¥ Pollination using mixed solution with pollen and water
* DMRT 5%
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8. Database 7=

o ¥ He Heol&

g o] &3 goods

7] Code type null| 7] & H] ar

1| | good_code | int(7) gsli:gned zerofill auto_increment 7%
2 code int(2) 00 |unsigned zerofill &7/ IZE= (TEFH)
3 xcode int(2) 00 |unsigned zerofill ¥/ ZE= (WEF)
4 | in | good_name | varchar(40) FET

5 price int(9) O 48] A} 7}4 (unsigned)

6 sp_price int(9) O £ 714 (unsigned)

7 unit varchar(10) O @4

8 production | varchar(30) O Az

9 keyword varchar(100) 719 =

10 max_image | varchar(20) O 2 Azl

11 min_image | varchar(20) O TR

12 t_image varchar(20) O 2Fe AR

13 quantity int(6) O T

14 present enum('0,'1,2) | O i%z. l‘:‘:f O A#ENE, 1 AEH

e, 2:557)

15 content mediumtext O 23

16| | list enum('0','1,2',3) fjgxl(o%i;&%ﬁ A
17 summary | varchar(100) O [kt Ar)

18 spcode vhrchar(100) O 5 Z=

19 good_data | int(10) O AY It

20 reserve int(10) A=
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e 5% TABLE

Blo] &£ quan
7) Code type null | 7] & v 3
1| P | qu code int(6) zerofill unsigned 4~
e B35 IE= TABLE
Bl o] & code
71| Code type null | 7] & 1A
1| P|code int(2) 2S5 Z= 1D
2 type enum('0','’X','M") FHOWEF, X TFIEF, MTEF)
3 codename |varchar(30) O IE o]lE
4 xcode int(2) 00 [O&EF Z= 1D
o Y EHlol&
Hol &5 basket
7 Code type null | 7] & H] a
1| P| tempid varchar(32) Al ID
2 good_code | varchar(10) AE F=E
3 spcode tinyint(4) FE 58 Ws
4 amount tinyint(4) FE T
5 ordernum varchar(26) TE HEFEH dule X)
6 date date 0] FEFE ER
. N:E[ A (71E) YHls CGHA
7 delivery enum('N",'Y",'C",'R") (0] R-B]—é:ﬂ( )
N WANG)
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e #2]*} TABLE

g o] &3 admin
7] Code type null | 7] & L]

1| P | admin_num | int(10) unsigned zerofill auto_increment
#Y2 1=

2 |in| ad_name varchar(10) #2378

3 ad_id varchar(12) #E A} ID

4 ad_pwd varchar(12) H] D 5 (password coding)

5 ad_sex enum('m’,'w') A AE (m: AL, we JA

6 |uq| ad_ssnl char(6) THEE o ¥Ws

7 |uq| ad_ssn2 char(7) THEE 3 Ws

8 ad_tel char(13) 0 s Hs

9 ad_hp char(13) 0 =

10 ad_fax char(13) 0] o)

11 ad_zip char(7) +4d Hs

12 ad_addr varchar(200) 0 #H A} F4

13 ad_etc text 0 71eF W& AL}
Bi #3 (0 AEUS, I AFE

14 ad_email varchar(30) Qe 21 %f )

15 goods enum('x','0") O] x jii_ A qu:’ j& eI shed
FE7HA B sh=A AAE
AEO: A AR, 10 2AEE

16 check enum('0,'1,2','3") | O A, ;:X]A}T&E]X]-, 3Viewdt 715)

17 date int(10) 0 s
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o AA]¥ TABLE

Hol &5 board
7] Code type null | 7] & H] al
1|P| uid mediumint(9) unsigned , auto_increment A|A| ¥ id
2 fid mediumint(9) 0 | unsigned B¥HY A FX id g
3 name verchar(12) = 0|
4 email varchar(40) @) ol
5 homepage | varchar(60) EHo]A|
6 subject varchar(60) A &=
7 comment | text W&
8 passwd varchar(30) HYH S
9 signdate | int(10) 2 G
10 ref smallint(5) 0 | ¥ A
11 thread varchar(255) 0 | A9 A
12 vote int(3) 0 | 5d &
13 ip varchar(17) AFE-A} ip (Default : other place)
o AlA¥ #E|A}+ TABLE
B o] &3 boardadmin
7] Code type null| 7] & H] a
1| P| boarduid varchar(30) AAF id
2 adminid varchar(12) A A id
adminpw varchar(30) # A} vid HE
3 home varchar(20) wQl HolA] F4
4 admin_email varchar(30) #E 2} oW
5 notify_admin char(2) 0 | #YA A HE
6 num_per_page char(2) 10 | 3 #Ho|A] HAZF AAE
7 num_per_block char(3) 10 | AXE HE A5
8 allow_html char(2) 0 | html 3§ %
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7 Code type null| 7]& H] a
9 reply_indent char(2) 7 9 e §5F
10 allow_delete_thread | char(2) 1 2HA HE 5
11 notify_new_article | char(3) 5 A Al AAE GO =
12 admin_name varchar(10) #2 A} ol&
13 main_image varchar(20) Hj 7 o]m] =]
14 list_tr_bgcolor0 varchar(10) #DEF3FF |53 A
15 list_tr_bgcolorl varchar(10) #FFFFF7 |53 A2
16 list_th_bgcolor varchar(10) #6F9ESE | &5 413
17 view_th_bgcolor varchar(10) #4C4531 |K7] Ho|A] )
18 view_tr_bgcolor varchar(10) #FFFFFF |X.7] #Ho]#] 2} 2
19 view_tr_fontl char(2) 2 B7] Holx 2&
20 view_tr_font2 char(2) 2 H7] Holx FZ2
21 view_th_fontl varchar(10) BLACK |H7] #o]#] =3
22 veiw_th_font2 varchar(10) BLACK |®7] #Ho|A] ¥4
23 re_del_th_bgcolor varhcar(10) #3080FF |&™ & 2kA] A
24 re_del_th_fontl char(2) 2 g9 9 2 2F
25 re_del_th_font2 varchar(10) BLACK |®EW % 2H4| =82
26 re_del_tr_fontl varchar(10) BLACK |®¥ % kA4 243
27 re_del_tr_font2 char(2) 2 9 g Ak 284
28 re_del_tr_bgcolor varchar(10) #FAFAEE |H¥ 2 2HA] w73
29 page_per_block char(3) 10 ol § BT AXE
30 under_link char(2) 0 link %
31 table_width char(3) 650 AXNE 2
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e A}-8-2} TABLE

g o] &3 user
7] Code type null | 7] & H] al
1| P| mem num |int(10) AE57h 3Y He
2 | in| name varchar(10) v
3 id varchar(12) o}olt]
4 pwd varhcar(12) HE s
5 sex enum(‘m’,'w") A (m: A w: A
6 |uq| ssn char(14) TH 5 ¥HE
7 tel char(13) sl He
8 hp char(13) O H=E
9 zip char(7) +H WS
10 addr varchar(200) O FA
11 etc varchar(40) 7€}
12 email varchar(30) olvd
13 gaip varchar(20) @) 71 571
14 goods int(2) 0 | FF 79 d3HAEE ZAF Al AFR)
15 date int(10) O 7t EA
20. 29 At

: 0|SHAlE S 22| AR0| ASAIH E-mail 2t Matz 2k FAIH
ohlfsh =2|ZEHCE

E-mail : pollen@pollencenter.com

oi2ky : 062-530-2106
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